Identification of residues critical to the activity of human granulocyte colony-stimulating factor.
Alanine scanning mutagenesis of human granulocyte colony-stimulating factor (G-CSF) was used to identify residues critical for the cell-proliferative activity of the protein. Fifty-eight residues, most of them on the protein surface, were independently mutated to alanine. Most of the variants retained full biological activity; however, 15 mutants were significantly impaired in their ability to stimulate bone marrow cell proliferation in vitro. Four of these variants contain mutations at buried residues and two have substitutions at side chains involved in intramolecular hydrogen bonds. The remaining nine down mutations identify two regions on the surface of the molecule important for biological activity. Consistent with these observations, measurements of binding to NFS-60 cells indicate that the residues most important for receptor binding are Lys40 and Phe144 in site 1 and Glu19 in site 2. In addition to these residues, Val48 and Leu49 in site 1 and Leu15, Asp112, and Leu124 in site 2 are also important for biological activity. These results suggest the presence of two binding sites on the cytokine surface required for dimerization of the G-CSF receptor.